GFP associates with microfilaments in fixed cells.
The discovery of the green fluorescent protein (GFP) and its use as a marker for proteins in cells revolutionised cell biology. Among its applications are the intracellular localisation of proteins and the investigation of the organisation, regulation and dynamics of the cytoskeleton. GFP itself is considered to be an inert protein, homogeneously distributed within the cytoplasm. Here we investigated the intracellular distribution of GFP in an amphibian and in various mammalian cell lines (XTH2, CHO-K1, HaCaT, MDCK, NIH-3T3) by confocal laser scanning microscopy. After paraformaldehyde fixation GFP became associated with microfilaments in all the cell lines investigated. This interaction was not impaired by detergent treatment (1% Brij 58 for 10 min). In contrast to the F-actin binding of GFP in fixed cells, association of GFP with stress fibres was not detectable in living cells. The actin-binding property of GFP might contribute also to the interaction of fusion proteins with microfilaments. Thus, careful controls are unavoidable in investigating (weak) actin-binding proteins in fixed cells. Because no association of GFP with microfilaments was detectable in living cells, it is recommended to monitor the intracellular distribution of GFP-tagged proteins in vivo.